Purification, characterization, and drug susceptibility of tubulin from Leishmania.
Past work suggests that tubulin from kinetoplastid parasites may present an excellent drug target. To explore this possibility, tubulin was purified on a milligram scale from Leishmania mexicana amazonensis promastigotes by sonication, DEAE-Sepharose chromatography, and one cycle of assembly-disassembly. Purified leishmanial tubulin is recognized by commercially available anti-tubulin antibodies and displays concentration dependent assembly in vitro. The vinca site agents vinblastine, maytansine, and rhizoxin bind to leishmanial tubulin as assessed by the quenching of intrinsic tubulin fluorescence and the alteration of the proteins reactivity with the sulfhydryl-specific reagent 5,5'-dithiobis(2-nitrobenzoic acid). They also interfere with the assembly of leishmanial tubulin at low micromolar concentrations. Electrophilic compounds such as phenyl arsenoxide and 4-chloro-3,5-dinitro-alpha,alpha,alpha-trifluorotoluene (chloralin), which are of interest as traditional and experimental antiparasitic agents, respectively, inhibit the assembly of leishmanial tubulin in vitro as well. Colchicine-site agents and trifluralin, on the other hand, have little or no effect on leishmanial tubulin in these assays. Maytansine, taxol, and the electrophiles block the growth of Leishmania donovani amastigote-like forms in vitro at low ( <1 microM) concentrations, while colchicine site agents, trifluralin, vinblastine, and rhizoxin are at least two orders of magnitude less toxic to the parasite.